Abstract DOHM, FAITH-ANNE AND RUTH H. STRIEGEL-MOORE. The food amount rating scale: development, reliability, and validity. Obes Res. 2002;10:1173-1179. Objective: Implied in measures of binge eating is the assumption that individuals agree on what comprises a large amount of food. However, whether individuals estimate food amounts similarly or whether estimation of food amounts varies as a function of personal characteristics is unknown. The Food Amount Rating Scale (FARS) is a standardized set of stimuli for assessing individuals' judgment of food amounts. Research Methods and Procedures: Two versions of the FARS were developed, and their psychometric properties were assessed. These versions are the same in all respects except that the rater is instructed to rate various food amounts for the average woman on Form W and for the average man on Form M. Results: Content validity was confirmed by 14 researchers and research assistants in the field of eating disorders. The FARS is a 24-item inventory with adequate test-retest reliability (Form W ϭ 0.85; Form M ϭ 0.87) and split-half reliability (Form W ϭ 0.90; Form M ϭ 0.89). Convergent validity is suggested by the finding that ratings for the average woman (Form W) were significantly higher than ratings for the average man (Form M). Discussion: The FARS is a psychometrically sound tool for use in basic research focused on identifying whether the subjective judgment of food amounts varies as a function of personal characteristics and in clinical research where it may be important to know how individuals judge food amounts.
Introduction
Measures of binge eating often depend on participants' judgments about whether they have consumed "a large amount" of food (1, 2) . Even structured diagnostic interviews may depend on participants' estimations of amounts, although many investigators train their interviewers to obtain examples that can be assessed for whether the amounts described are objectively large amounts of food (3, 4) . Implied in these methodologies is the assumption that individuals agree on what comprises small, moderate, or large amounts of food. Yet there is considerable research showing disagreement about what constitutes a binge-eating episode and what constitutes an objectively large amount of food (5, 2) .
Other research suggests that women who binge eat may overestimate food amounts (6) , whereas obese women who do not binge eat may either underestimate (7) or overestimate food amounts (8) . Whether estimation of food amounts varies with other personal characteristics is unknown. For example, are there ethnic differences that systematically influence ratings of food amounts ( 9, 10) ?
For basic research purposes, knowing what influences individuals' estimates of food amounts is important. For clinical research purposes, knowing whether individuals vary in their estimates of food amounts and whether that variation influences the outcome of treatment interventions may be important. Control of food consumed is a key element of empirically based obesity treatments, and accurate portion estimation is key to controlling the amount of food eaten. Not knowing whether an individual accurately estimates food amounts may be a confound in obesitytreatment studies. If individuals consistently overestimate the size of various food amounts, they may engage in more severe dietary restriction than is recommended. If they consistently underestimate food amounts, they may not restrict intake sufficiently for weight loss to occur. Either way, their inaccurate estimation of food amounts may confound the results of the study. More generally, being able to track changes in estimation of food amounts during treatment (in research or clinical settings) may be useful.
What is needed is an objective measure that presents standard stimuli, which can be used to assess an individual's judgment of food amounts. Although there are any number of measures developed to assess eating pathology-e.g., the Bulimia Test (BULIT) (11) , the Eating Disorders Examination (EDE) (3), the Eating Disorders Examination-Questionnaire (1), the Eating Habits Questionnaire (12) , and the Restraint Scale (13)-our search of the literature uncovered no standardized measure for the judgment of food amounts. To address this gap in the literature, we have developed the Food Amount Rating Scale (FARS), a measure for assessing individuals' estimation of food amounts.
This report describes a five-phase study regarding the development, content validity, reliability, and initial convergent validity of the Food Amount Rating Scale. The study focuses on the development and psychometric properties of the FARS in relation to judging amounts of food consumed by a target person (i.e., whether the raters' personal characteristics influence FARS ratings is not a focus of this report). Phase 1 describes the development of the measure; Phase 2 presents information regarding content validity and interexpert reliability; Phases 3 and 4 report on various aspects of the reliability of the measure; and Phase 5 reports the initial convergent validation for the measure.
Inter-rater reliability was assessed using intraclass correlations (absolute agreement definition) between pairs of raters, with 95% confidence intervals. Test-retest reliability was determined using the Pearson correlation, and splithalf reliability was determined using the Equal Length Spearman Brown correlation. For interval data, paired Student's t tests were used to test the difference between dependent means, and ANOVA was used to test the difference between independent means. A copy of the FARS (Form W and Form M), along with permission to photocopy, is freely available on request.
Phase 1: Measure Development
In Phase 1, a pool of items for the measure was developed and the initial versions of the FARS were produced.
Methods
The measure was conceptualized to include food amounts that fit into the following ordinal categories with ratings of 1 (small amount: most people could definitely eat a lot more), 2 (moderate amount: most people could eat more), 3 (large amount: most people could squeeze in a few more bites), 4 (enormous amount: most people could not possibly eat another bite), and 5 (beyond enormous: most people would find it physically impossible to eat this amount of food).
An initial pool of items was developed for the measure, using guidelines regarding what constitutes objectively large amounts of various foods. These guidelines were developed during the New England Women's Health Project (NEWHP), a large-scale community study of bingeeating disorder (2) . These guidelines included a listing of single food items with a description of how many/much of the item met the criterion for objective overeating. These amounts were determined by consensus among the members of the NEWHP research teams at Wesleyan University, Columbia University, Oxford University, and Yale University. Requiring consensus in setting the amount guidelines resulted in conservative guidelines for what constituted objectively large amounts. For example, consensus was not reached for rating "a pint of ice cream" as an objectively large amount of food, but consensus was reached for rating "a pint of ice cream plus anything else" as an objectively large amount. Two general principles also were given, indicating that food amounts equivalent to two full meals of two or more courses each was an objectively large amount of food, as was a food amount equivalent to three main courses. These guidelines were consistent with those that accompany the EDE (3), the current standard for diagnosing eating disorders. This training was directed toward maximizing the content validity of the items developed.
Starting with actual descriptions of amounts and types of food consumed that were provided by 890 women (600 white, 252 black, 38 other minority) during their participation in the NEWHP (2), we developed a pool of 41 items. The items were chosen to represent the domain of food amounts ranging in size from small to beyond enormous, and to include the types of food most commonly consumed by women in the NEWHP sample. Two additional eatingdisorder researchers reviewed the content of the item descriptions to confirm that the items reflected a range of food amounts from small to beyond enormous (the results of an extensive content assessment is presented as Phase 2 in this report).
To maximize the objectivity of the raters, we had them rate the "average person" rather than themselves. To assess whether raters viewed the amounts differently when they were rating women or rating men, we developed two versions of the FARS, one that instructs the rater to rate the "average woman" (Form W) and one that instructs the rater to rate the "average man" (Form M). These versions are the same in all other respects.
To address our concern that raters might not use the same internal standard for the amounts of food described on the FARS (e.g., 1 cup, 2 cups), we used a set of measuring props to calibrate the raters' understanding of the measurements. These props were in front of the raters as they completed the ratings. Our measuring props included the following:
• a 16-inch diameter cardboard circle labeled "16-inch PIZZA," a 12-inch diameter cardboard circle labeled "12-inch PIZZA," and a 4 1 ⁄2-inch diameter cardboard circle labeled "PANCAKE" • a regular-sized deck of cards, wrapped in foil, labeled "PIECE" • a 9-inch diameter plate labeled "PLATE"
• a 6-inch diameter bowl labeled "BOWL" (2-inch deep from bottom to top outside edge)
Finally, to ensure that the order of presentation of the items on the 41-item FARS did not influence ratings, we used five different orders of presentation. For each order, the pages of the FARS were resequenced.
Administration. Raters were told, "It is important to think of what the average woman (or man, depending on the version of the form) could eat, not what you could eat or what someone you know could eat. It's also very important that you rate the amount of food, not the number of calories or the healthfulness of the food." The raters were then shown the measurement props and told, "On the form, some of the amounts are very specific, for example, talking about a 12-inch pizza or a piece the size of a deck of cards or 1 ⁄2 cup of something. These props are here to help you know what we mean." The experimenter then described each prop to the raters, after which the raters completed the ratings.
Participants. This set of 41 food amounts was rated by 93 students and staff (59 women, 33 men, 1 unspecified) recruited at Fairfield University and Wesleyan University, 59 of whom (16 men, 41 women, 1 unspecified) completed the ratings for the average woman and 35 of whom (17 men, 18 women) completed the ratings for the average man. Average age for the women was 25.5 Ϯ 11.6 years (SD), and for the men 22.1 Ϯ 6.0 years (SD). The goal of this first step in the development of the FARS was to select items that were rated with some consistency by the raters. To control for the possibility that ethnic background may influence the ratings, only data from participants who self-identified as Caucasian or white on the Multigroup Ethnic Identity Measure (14) and reported that at least two generations of their families had resided in the United States were used in this first stage of developing the measure.
Items that received at least 80% of their ratings across no more than two adjacent scores (e.g., 80% of ratings equal to 1 or 2, 80% of ratings equal to 3 or 4) on both versions of the form were retained. The two adjacent scores did not have to be the same scores on the two versions; e.g., an item was retained if 80% of those who rated the average woman gave the item ratings equal to 2 or 3, whereas 80% of those who rated the average man gave the same item ratings equal to 1 or 2. Some variance in ratings was expected; setting the expectation that 80% of ratings would fall into two categories, allowed the setting of the standard for an expected answer and room for individual ratings to vary as a function of as yet unknown factors.
Results
Twelve items were dropped from the questionnaire because they did not meet the required criterion of 80% of ratings across no more than two adjacent scores. Preliminary examination of the test-retest data for the items indicated that one item had very low reliability (0.16). This item also was dropped from the questionnaire. This resulted in the 28-item version of the FARS used in Phase 2.
Phase 2: Content Validity and Interexpert Reliability
Content validation is the most appropriate method of validation for this measure because we were interested in developing a measure that presented food amounts of varying sizes to raters. In Phase 2, expert raters completed the FARS to confirm that the items reflected a range of food amounts from small to beyond enormous and to assess the inter-rater reliability of FARS scores for expert raters.
Methods
The expert raters were 14 EDE-trained researchers and research assistants (13 women, 1 man) from three sites (Wesleyan University, California State University at Los Angeles, and San Diego State University), each of whom rated the items on both Form W and Form M. Choosing EDE-trained experts ensured that expert raters had substantial training in the assessment of food amounts. Some variability in the experts' ratings was expected, because EDE training focuses on differentiating objectively large amounts of food from amounts of food that are not objectively large, rather than on making the finer distinctions required on the FARS. For an item to be retained on the FARS, it had to meet the same criterion we had set for the initial participants' ratings, i.e., 80% of the experts' ratings on an item had to be across no more than two adjacent scores.
Given that the experts were trained in the assessment of food amounts, the measurement props were not used, but the following written instructions regarding measurements were provided:
• "In some of the descriptions of food amounts on the following questionnaire, we use the words "bowl," "plate," "piece," and "pancake." These descriptions will help you understand what size we mean when we use these words.
• bowl: a standard-size cereal or soup bowl (about 6 inches across and 2 inches deep) • piece: the size of a regular deck of cards (2.5 inches by 3.5 inches and about 0.5 inches deep) • plate: a standard-size dinner plate (about 9 inches across)
• pancake: a standard-size pancake (as broad as a CD-ROM disk and about 1/4 inch thick)
Results
Content Validity. The expert raters confirmed that the food amounts on the FARS represent items of different sizes Food Amount Rating Scale, Dohm and Striegel-Moore ranging from small to beyond enormous. Two items did not meet the requirement that 80% of ratings had to be across no more than two adjacent scores and were dropped from the measure. Also, the distribution of the remaining 26 items was somewhat skewed, with more items rated in the category of small than in the other categories. To correct this distribution, two of the small items were dropped from the measure. This resulted in the final 24-item version of the FARS used in the reliability and convergent validity studies presented in this paper. The items dropped from or retained for the 24-item version of the FARS are identified in Table 1 .
Expert Reliability. For Form W, the association between total FARS scores for pairs of the expert raters ranged from 0.85 to 0.96, and the total intraclass correlation (absolute agreement definition) for the measure was 0.99 (95% confidence interval, 0.986 to 0.996). For Form M, the association between total FARS scores for pairs of the expert raters ranged from 0.85 to 0.98, and the total intraclass correlation (absolute agreement definition) for the measure was 0.99 (95% confidence interval, 0.987 to 0.996). These values indicate substantial association and agreement among the scores of the expert raters. For these experts, the average score on Form W was 63.00 Ϯ 4.30 and on Form M was 52.86 Ϯ 4.05.
Phase 3: Test-Retest and Split-Half Reliability Assessments
In Phase 3, 4-week test-retest and split-half (internal consistency) reliabilities for the 24-item FARS were assessed. Test-retest reliability was calculated for each item and for the total score on the FARS.
Methods
Test-retest data were collected from 173 students and staff from Fairfield University and Wesleyan University (114 women, mean age ϭ 23.4 Ϯ 6.7; 59 men, mean age ϭ 21.6 Ϯ 6.5). The second administration of the FARS occurred 4 weeks after the first administration. On each occasion the participants completed the same version of the form (Form W: N ϭ 85, 62 women and 23 men; Form M: N ϭ 88, 52 women and 36 men). Overall, 60.7% of the participants were age 22 years or younger, and 39.3% were over age 22 years.
Results
Test-Retest Reliability. At the item level, test-retest correlations ranged from 0.85 to 0.99. For the 85 participants who completed Form W twice, the correlation between the total score for the first administration and the total score for the second administration was 0.85; for the 88 participants who completed Form M twice, the correlation was 0.87. These correlations indicate sufficient test-retest reliability (15) .
Split-Half Reliability. Before calculating the split-half reliability of the measure, the 24 items on the FARS were divided by food-amount size (e.g., items generally classified as small were grouped together, items generally classified as enormous were grouped together) and type (e.g., lower calorie vs. higher calorie, dessert food vs. meal) to create two sets of items roughly equivalent in size and type. The split-half correlation for these two sets of items was 0.90 for Form W and 0.89 for Form M. These strong split-half reliability coefficients suggest that both versions of the FARS are internally consistent, so counterbalancing the presentation order of the items is not necessary.
Phase 4: Measurement Props vs. Written Instructions Reliability Assessment
Calibrating the raters' measurements by using the measurement props may be ideal, but dependence on the props may interfere with the use of the measure. Also, in the nutrition literature that deals with the use of measurement props to increase the accuracy of dietary recall, there are mixed findings regarding whether measurement props improve estimates of amounts consumed (16, 17) . Therefore, we examined whether FARS scores obtained with written measurement instructions were consistent with FARS scores obtained using the visual props.
Methods
The procedure for this phase followed a 4-week, testretest model. The FARS was completed by 149 students and staff from Fairfield University and Wesleyan University (98 women, mean age ϭ 22.0 Ϯ 7.5; 51 men, mean age ϭ 20.0 Ϯ 5.3). For the first administration, the same written instructions regarding measurements that were used for the experts' ratings in Phase 2 were provided. For the second administration (4 weeks later), the visual measurement props were provided. On each occasion the participants completed the same version of the form (Form W: N ϭ 67, 49 women and 18 men; Form M: N ϭ 82, 49 women and 33 men).
Differences between the average scores on the two administrations were tested to examine whether FARS scores varied with the mode of measurement instructions (written vs. visual), and the correlations between scores on the two administrations were examined for test-retest reliability.
Results
For both forms, use of the visual props resulted in somewhat more conservative estimates on the FARS than the written instructions, although the differences were not large. For Form W, the average score was 63.30 Ϯ 8.25 with written instructions and 61.66 Ϯ 7.17 with visual props (t (66) ϭ 2.77, p Ͻ 0.01). For Form M, the average score was * Low test-retest reliability. † Eighty percent of ratings not in two adjacent scores when rated by non-expert raters. ‡ To avoid having an over-representation of small items, two small items were dropped. § Eighty percent of ratings not in two adjacent scores when rated by expert raters.
56.11 Ϯ 6.98 with written instructions and 55.11 Ϯ 7.06 with visual props (t (81) ϭ 2.42, p Ͻ 0.02). For the 67 participants who completed Form W twice, the correlation between the total score for the first administration and the total score for the second administration was 0.81; for the 82 participants who completed Form M twice, the correlation was 0.86.
These average-score differences (a 2.6% drop in average score for Form W and a 1.8% drop in average score for Form M) do not seem large enough to justify using visual props. Also, juxtaposing these test-retest correlations with those obtained in Phase 3 (Form W: 0.87; Form M: 0.86) suggests that individuals are consistent in the ratings they give on the FARS whether visual props or written instructions are used.
Phase 5: Initial Convergent Validity Assessment
To validate the measure for rating a target described either as an average woman or average man, an expected relationship was examined. Given that the average woman is smaller than the average man according to the height and weight tables endorsed by the American Heart Association (18, 19) , scores on Form W of the FARS should be higher on average than scores on Form M, because the amounts should be seen as larger for the average woman than for the average man.
Methods
Participants. FARS were completed by 442 students and staff from Fairfield University and Wesleyan University (251 women, mean age ϭ 20.8 Ϯ 6.8; 191 men, mean age ϭ 20.0 Ϯ 4.2). Form W was completed by 245 participants (87 men, 158 women), and Form M was completed by 197 participants (104 men, 93 women).
Results
Average Ratings on Form W and Form M. Ratings on Form W (64.18 Ϯ 8.36) were significantly higher than ratings on Form M (56.69 Ϯ 7.12) (F (1, 440) ϭ 99.85, p Ͻ 0.0001, 2 ϭ 0.19). Respondents estimated the food amounts to be larger for the average woman than for the average man, which is consistent with the fact that the average woman is smaller than the average man (18, 19) . This provides convergent validity for the measure.
Discussion
Our aim was to develop a measure that presents standard stimuli, which can be used to assess whether judgments of food amounts vary as a function of personal characteristics. The content validity, strong split-half reliability, adequate test-retest reliability, and convergent validity of the 24-item FARS support that the scale is a psychometrically sound tool for assessing raters' subjective judgments of food amounts.
The measure is limited in that the descriptive food amounts do not represent the many ethnic or regional cuisines of North America. However, having a single measure that includes foods fully representative of all cuisines eaten in North America is not feasible, and researchers may need to design versions of the instrument specific to regional or ethnic cuisines if their research question requires it. We maximized the likelihood that the foods described on the FARS would be commonly known in U.S. samples by starting with actual descriptions of foods eaten by a large sample of white and black American women. Nonetheless, the external validity of the FARS may be limited to North America, specifically to the United States and Canada, where the kinds of foods used on the measure are likely to be familiar to most respondents. These limitations aside, development of the FARS is an important first step toward being able to address how judgments of food amounts vary based on personal characteristics.
The FARS is designed to be used in basic and applied research. Basic research questions that need to be answered include those related to variation based on rater demographics, and questions related to factors such as social context (e.g., do ratings differ if the target eater is described as eating alone vs. dining out with friends?) or characteristics of the target eater [e.g., if the target eater is a woman described in feminine terms are the food amounts judged to be larger than if the target eater is a woman described in more masculine terms, which would be consistent with the related finding by Chaiken and Pliner? (20) ].
Relative to applied research, there are many possible uses for the FARS. Among the questions to be answered are whether obese individuals underestimate or overestimate food amounts, given the mixed findings of prior research (7, 8) ; whether individuals with anorexia nervosa exaggerate food amounts; whether those with binge-eating disorder overestimate food amounts (6); and whether the ability of individuals in any of these groups to judge food amounts relates to the success of treatment interventions. Additional questions could address whether there are diagnostic group differences in judgment of food amounts and whether we consistently can differentiate those with an eating disorder from those without an eating disorder based on their FARS ratings.
If it is found that personal characteristics of the raters influence their judgments of food amounts, the findings may have important implications for assessment in applied research settings, both in terms of calibrating researchers' assessment of various amounts of food and assessing respondents' answers to questions relating to food amounts. The measure could be used to determine whether trained interviewers' assessments agree. Such findings also would underscore the importance of assessing an individual's judgments of food amounts as part of the protocol in treatments for obesity and eating disorders. For those whose pretreatment judgments are unusual (e.g., a SD different from the average ratings given for Form W or Form M in Phase 5 of this report), the measure might be useful for assessing treatment-related change, although this would have to be established in controlled studies.
This report focused solely on developing a measure for use in future studies to assess what influences the judgment of food amounts. Needed now are studies that investigate whether various characteristics of raters influence how they judge food amounts and that determine whether there are individual characteristics associated with low or high scores on the FARS. The psychometric properties of the Food Amount Rating Scale suggest it may be a useful tool in these studies.
